The challenge of achieving target drug concentrations in clinical trials: experience from the Symphony study.
The Symphony study compared four immunosuppressant regimens, defined by protocol-specified target drug concentrations. This subanalysis examines actual drug levels and the implications on the interpretation of results. De novo renal transplant patients (n=1645) were randomized to receive mycophenolate mofetil (2 g/day) and corticosteroids in combination with standard-dose cyclosporine A (CsA; 150-300 ng/mL for 3 months then 100-200 ng/mL), or daclizumab induction and low-dose CsA (50-100 ng/mL), low-dose tacrolimus (Tac; 3-7 ng/mL), or low-dose sirolimus (SRL; 4-8 ng/mL). Low-dose Tac was significantly superior for renal function, acute rejection, and graft survival at 12 months. Median trough levels of CsA, Tac, or SRL were toward the high end of target ranges in all groups, and 50% to 60% were within target. During weeks 1 to 8, only 6.5% to 11.0% of patients were consistently within target. At week 8, the range of concentrations encompassing 75% of patients on standard-dose CsA was 141 to 321 ng/mL; for low-dose CsA, 62 to 159 ng/mL; for low-dose Tac, 4.3 to 10.0 ng/mL, and for low-dose SRL, 4.4 to 11.2 ng/mL. The protocol-defined target levels were approximately, but not fully achieved. To replicate the Symphony study results in clinical practice, the protocol-defined drug concentration targets should be aimed for, but the concentrations actually achieved may be regarded as acceptable. Future clinical studies should include measures of how well target drug levels were achieved to better guide further attempts to develop new regimens designed to reduce or eliminate calcineurin inhibitors.